Lyophilised wafers as a drug delivery system for wound healing containing methylcellulose as a viscosity modifier.
Lyophilised wafers have potential as drug delivery systems for suppurating wounds. A dual series of wafers made from low molecular weight sodium alginate (SA) and xanthan gum (XG) respectively, modified with high molecular weight methylcellulose (MC) were produced. The swelling and flow properties of these wafers on model suppurating surfaces were both qualitatively and quantitatively investigated. The wafers instantaneously adhered to the surfaces, absorbing water and transforming from glassy, porous solids to highly viscous gels. The rate at which this occurred varied for the series studied with clear distinctions between the behaviour of SA and XG systems. For SA wafers there was a distinct relationship between the flow-rate and MC content. Increased amounts of MC decreased the rate at which the SA wafers flowed across a model gelatine surface. Flow rheometry was used to quantify the effect of increased MC content on both series of wafers and for the SA series, highlighted a substantial increase in apparent viscosity as a function of incremental increases in MC content. These results reflected those from the gelatine model. Observations of the reluctance of a swollen, unmodified XG wafer to flow compared with the relative ease of unmodified, low molecular weight SA was attributed to the yield stress characteristic of xanthan gels. XG is known to exhibit complex, loosely bound network structures in solution via the association of helical backbone structures. The inclusion of sodium fluorescein as a visible model for a soluble drug highlighted the potential of lyophilised wafers as useful drug delivery systems for suppurating wounds.